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AB Monoclonal antibodies and the immunoperoxidase technique were used to 

localize some cell surface antigens of rat lymphoid cells and cell surface 
differentiation antigens on cryostat sections of early rat pregnancies. 
The W3/13 leucocyte sialoglycoprotein was detected almost constantly on 
trophoblast. The immunoglobulins were more associated with mother's 
rather than with embryo -de rived tissues. We were unable to detect 
considerable amounts of class I and class II major histocompatibility 
complex-derived antigens on trophoblast and adjacent decidual cells. The 
Ia+ cells of the lymphocyte type were occasionally detected in 
the sites exhibiting presence of immunoglobulins. The Thy-1 cell surface 
differentiation antigen was detected on the cells producing Thy-1+ 
material among decidual cells. Depletion of Thy-1 was followed by the 
regression of decidualized tissue. The OX-2 antigen, 

known as minor glycoprotein of rat thymocytes, was detected on trophoblast 
cells and endothelia of decidual vessels, the latter exhibiting also class 
I major histocompatibility complex -de rived antigens. The non-pregnant 
uterine tissues, as well as the oviduct epithelium were also investigated. 
The possible role of some of these antigens in the maintenance of the 
.'immunologically privileged' stage of trophoblast, and in the control of 
the rearrangement of maternal tissues surrounding the embryo, is 
discussed . 
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AB Thy-1+ cells, producing Thy-1+ material, have been demonstrated by the 
indirect immunoperoxidase technique in the theca of growing ovarian 
follicles of the rat. OX-2 antigen, known as the 

minor glycoprotein of rat thymocytes, was detected in granulosa cells of 
non-growing follicles. Ia+ cells of dendritic type and/or activated 
macrophages were identified in the granulosa of advanced 
degenerating follicles, and remnants of the zona pellucida exhibited 
immunoglobulins. In some ovaries immunoglobulins were also bound to the 
zona pellucida of oocytes of early degenerating antral follicles. 
Medium-sized antral follicles with degenerating granulosa were 
occasionally invaded by cells carrying antigens of cytotoxic T 
lymphocytes or other T lymphocyte subsets, while 

degenerating large antral follicles were sometimes invaded by cells 
exhibiting antigen of cells with natural killer function (but not antigens 
of T lymphocytes) . Granulosa cells of some degenerating antral 
follicles exhibited class-I antigens derived from the major 
histocompatibility complex. We suggest that cell-mediated control 
mechanisms of antigen expression and metabolism of tissue cells during 
their differentiation and degeneration should be considered in addition to 
the well -documented hormonal dependence of some tissues. 
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AB The MRC OX-2 antigen is a rat cell surface 

glycoprotein of mol . wt. 41 000-47 000 found on neurones, thymocytes, B 
cells, follicular dendritic cells and endothelium. We now report the 
amino sequence for this antigen as deduced from the nucleotide sequence of 
cDNA clones detected by use of an oligonucleotide probe. The sequence 
contains 248 amino acid residues of which 202 residues are likely to be 
outside the cell with two domains that show homology with immunoglobulins. 
The N- terminal domain fits best with Ig V domains and Thy-1 antigen while 
the C- terminal part is like an Ig C domain. Thus the structure overall is 
similar to an Ig light chain or the T cell receptor 

beta chain. Three glycosylation sites are identified on each of the MRC 
OX-2 antigen domains. 
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Characterization of the human homolog of the rat MRC 
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The MRC OX- 2 antigen is a membrane glycoprotein 
present on rat thymocytes, neurons, follicular dendritic cells, 
endothelium, and some smooth muscle. The sequence of 248 amino acids has 
similarities to Ig domains organized with one V-like domain, one C-like 
domain, and transmembrane and cytoplasmic regions. Thus it resembles a 
T-cell receptor chain but shows no sequence divergence. 

We report the characterization of the human gene for this molecule. Its 
exon organization is similar to that found for immunoglobulins although 
the region with similarities to Ig J regions is found within the same exon 
as the V-like domain. Human MRC OX- 2 is expressed at 

the mRNA level in brain and B-cell lines but not detected in liver or 
T-cell lines. It does not obviously correspond to any 

previously defined leukocyte antigen. The sequence homology for the human 
and rat MRC OX-2 molecules is higher for the 

Ig-related region (75%) than for many other Ig-related molecules and very 
high in the transmembrane region (96%) , implying a functional role other 
than simply its anchoring into the membrane. 
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AB Methods and compns . for using the OX-2 protein to 
modulate a T cell -mediated immune response are 
described. Novel structure forms of OX-2 T 

cell costimulatory mols. are described. These structural forms 
comprise a novel structure domain or have a structural domain deleted. 
The structural forms correspond to naturally-occurring 
alternatively-spliced forms of OX-2 T 

cell costimulatory mols. or variants thereof which can be produced 
by std. recombinant DNA techniques. The novel structure forms of the 
OX-2 T cell costimulatory mols. can 

be used to identify agents which stimulate the expression of alternative 
forms of costimulatory mols. and to identify components of the signal 
transduction 'pathway which results in costimulation of T 
cells 
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AB The spontaneous loss of normal karyotype embryos may be initiated or 

prevented by the maternal immune system. In mice, loss between the time 
of implantation (day 4.5) and formation of a vascularized placenta (day 
9.5) when the embryo is too large to survive by diffusion alone, is 
analogous to occult pregnancy failure in humans. They are called occult 
because usually the woman does not know she is pregnant. From studies in 
mice, these early losses have a different mechanism than abortion of a 
vascularized placenta (analogous to clinically evident human spontaneous 
miscarriage) . The latter depend on the activation of the novel 
prothrombinase fgl2 on the fetal trophoblast and in maternal decidua by 
the T helper-1 (Thl) type cytokines TNF- alpha+gamma -interferon that 
arise from NK cells and NK gammadelta T cells; 

conversion of prothrombin to thrombin which in turn generates IL8 that 
activates polymorphonuclear leukocytes leads to embryonic death. These 
inflammatory processes are counteracted by Th2/3-type cytokines that arise 
in part from V gamma 1 delta 6 T cells reacting to, as 

yet, unidentified trophoblast antigens in the presence of the 'tolerance 
signaling molecule' OX-2. By contrast, 

peri -implantation losses (between implantation and formation of a 
vascularized placenta, analogous to occult losses in humans) appear to be 
dependent upon perforin (+) cells , complement activation, and products of 
alphabeta T and NK alphabeta T cells, but not on TNF- 

alpha or procoagulant activation. Similarities and differences between 
findings in the mouse and human, and the potential evolutionary 
significance of mechanisms affecting reproductive success are reviewed. 
Copyright 2001 Academic Press. 
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Evidence for an immunoregulatory role of 0X2 with 
its counter ligand (0X2L) in the regulation of transplant 
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Transplantation has emerged as an effective treatment for patients with 
end-stage organ failure. Current regimens of non-specific 
immunosuppressive drug treatment, which are needed life -long to prevent 
graft rejection, have numerous adverse side effects and increase the risk 
of opportunistic infections and malignancy. A major goal is to develop 
immunotherapeutic protocols that achieve specific tolerance. Such 
protocols would decrease and eventually eliminate the reliance on 
non-specific drug therapy. We showed that portal vein delivery of donor 
antigen prolongs the survival of vascularized and non-vascularized allo- 
and xeno-grafts, and that increased graft survival is associated with 
altered cytokine production and augmented expression of the molecule 
0X2. This review documents further evidence for a more general 
immunoregulatory role for the interactions of 0X2 and its 
ligand, 0X2 L 
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AB PROBLEM: At least two dendritic cell -associated molecules have been shown 
to contribute to the successful outcome of organ and tissue allografts in 
mice, namely CD200 and MD-1. CD200 is up-regulated in 

rodent transplantation models where successful inhibition of rejection is 
accomplished, and is believed to signal immunosuppression following 
engagement of a receptor, CD2 00R, on macrophages and/or 
gammadelta T-cell receptor (gammadelta TCR+ cells MD-1 
is implicated in controlling expression of costimulatory molecules 
including CD80/CD86 which induce an immunorej ection response, and thus 
inhibition of MD-1 expression also facilitates increased graft survival 
MD-1 also stabilizes expression of CD14, part of the receptor complex for 
LPS. As well as the inhibition of rejection which follows blockade of 
MD-1 expression and/or augmentation of CD200 expression, an 
altered polarization in cytokine production is seen, with increased 
expression of interleukin-4 (IL-4) , IL-10 and transforming growth 
factor-beta (TGF-beta) , and decreased IL-2, interf eron-gamma (IFN-gamma) 
and tumor nerosis factor-alpha (TNF-alpha) . Successful pregnancy in 
allopregnant mice also depends upon control of graft rejection mechanisms. 
Proinflammatory T-helper 1 (Thl) cytokines (TNF-alpha + IFN-gamma + IL-1) 
have been shown to cause spontaneous abortion in mice by activating a 
novel prothrombinase , fibrinogen- like peptide ( f ibroleukin) fgl2, which 
may promote fibrin deposition in the graft rejection process; expression 
of IL-10, TGF-beta, and progesterone -induced blocking factor (PIBF) in 
contrast leads to lowering of abortion rates. Interestingly, the 
spontaneous abortion rates in abortion-prone CBA x DBA/2 matings and in 
the low abortion rate CBA x BALB/c matings were lower than the frequency 
of implantation sites showing fibrin (hi) + fgl2 (mRNA)hi, implying 
regulation of the pro-abortion consequences of fgl2 expression. METHODS: 
We have investigated, by in situ hybridization, CD200, MD-1 and 
fgl2 expression in implantation sites in different strains of mice, and 
studied the effects of anti-MD-1, anti-CD200 and CD200Fc 
immunoadhesin on fetal and allograft survival. The role of indoleamine 
dioxygenase (IDO) was evaluated. RESULTS: CD200 mRNA expression 
occurred in the same sites as fg!2 mRNA. Anti-CD200 antibody 
raised the abortion rate to predicted levels, and infusion of a 
CD200 immunoadhesin reduced the abortion rate, as did an anti-MD-1 
antibody. The latter also improved organ and tissue graft survival. 
Suppression by antigen-presenting macrophages triggered by 
CD200 is dependent upon intact IDO activity. CONCLUSION: 
Regulation of CD200 and MD-1 expression may control both 
pregnancy and allograft survival . 
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0X2 (now designated CD2 00) is a membrane protein 

expressed by a broad range of cell types. It is the ligand for a receptor 

restricted to myeloid cells, with the potential to deliver inhibitory 

signals. This is. indicated by the CD200-def icient mouse model, 

in which myeloid cells are more activated when stimulated immunologically 

than cells from normal mice. The unusual tissue distribution of 

CD200 indicates where myeloid cells can be restrictively 

controlled through cell -cell contact. Recent data on CD200 will 

be reviewed in the context of other proteins that might have similar 

roles, in particular, the interaction between CD47 and SIRPalpha (CD172a) . 
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